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'ABSTRACT 

The report describes a project assessing the 
Organizational issues surrounding microcomputers in special 
education, with special emphasis on software selection and use. 
Twelve districts were visited, and both administrative and 
Instructional applications of microcomputers we're observed. Two major 
type? of. software — applications and systems software — are described, 
and the principle applications of microcomputers in special education 
instruction (computer assisted instruction, computer managed 
instruction, computer literacy, and computer science) and 
administration (word processing, financial, statistical, and graphic 
systems, and file management systems) are reviewed. A discussion on 
selecting and acquiring software addresses difficulties facing many 
districts in identifying appropriate "software and in increasing 
teachers' knowledge about educational software. Evaluation criteria 
, for special education software is suggested, including flexibility, 
and availability and distribution of educational software. A final 
note emphasizes the need to adopt more appropriate CAI software for 
'special education and to develop more Authoring and computer managed 
instructional systems. (CL) 
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MICROCOMPUTER SOFTWARE IN SPECIAL EDUCATION: 
SELECTION AND MANAGEMENT 



Introduction - ' * 

Microcomputers came along at just, the right time; they can be used 
. ef f ect-i vely to ' meet a var iety of the need's of hand icap'ped chi I cJren, 
and they will prepare students for meaningful and rewarding jobs in 
, . the future. - •/ . . ■ ' * ^ \ 

I or • \ . 

i . . - ' . 

The microcomputer craze is a boondoggle; , special education administra- 
tors and teachers are jumping on'this bandwagon without know i ng , where . 
1 it's gping. 4 V / 

Which of these statements is correct? ^Is either false,* or is there an ele- 
pftentvof truth in both? Some people feel that microcomputers' are the best 
thing to reach, the school s s i nee, eha I k«. Others are not. so sure. And some 
.believe that the microcomputer invasion wilf -one day be, viewed as another 
questionable experiment that wound up getting stored in the closet with the- 
overhead projector. 

As educational researchers, we try to take a rrfore neutra I . pos i tiop. We 
(SRA Technologies of Arlington, Virginia, and COSMOS Corporat ion* of Wash- 
ington, D.C.) are conducting* a study for the U.S. Department of Education^ 
Special Education Programs. The study- is entitled "Microcomputers in the 
School-s — Implementation in Specia I Education." 

During the past spring, we conducted . case studies in 12 school distVicts 
around the country where microcomputers were being used to support services 
provided to handicapped students.. The focus of our research was on organi- 
zational i ssues: the ways mi crocomputers were i ntroduCed, the peop I e 
managing them, collaboration between v specia I and regular educators in the 
use of the equipment, training for teachers, and roles that emerged to pos- 
ter and support the microcomputer ( appl i cSt ions. 

Based /on this research, and on other information we have collected during 
the pa^st year, we are now deve I op i ng reports to share our f i nd i ngs w i th 
other educators who are interested in this Issue. This report deals with 
software selection and use. This is' an area 'we found to be of major" 
interest to RRCand State Directors, through bur* participation \r\ some of 
their meetings this summer. This report describes the software-related 
activities we documented in the case studies and> based upon we 
observed i<h the schoo I d i str i cts , of f ers some recommendat i ons for good 
practices. The report also includes references to software resources that 
^seem to be particularly usefuJ for special educators. 
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Regarding fh&- cur^ 
special ecJucat fori' 
dV*£w sUnpl e cane I 
simple/ and 'mi cro< 
of tins" i ssue i s 
Across the. '12 cTj str i 
were being attempted in 

Admin i strati ye — 




iate about '\th& validity of. microcomputers irr 
tion' is that the issue i s : mucph'- too complex to 
ery I jttl^. that occurs in special education is 
fe- no exception. An example of the- complexity 
si ty -of appl ications that are ■ being tried. 
We v.rsited,* microcomputer-based applications 
fol I bw Tng aiteas: \ 



Account iog/Dudgerjng 
Attendance/enrol lil^nt. 
BI b I iograpKic r<~£iteds H ibrary) 
Cl'ass Sqhedul i r>g'^^ ^ 
* I EP' devel opment/mon i tor i ng vs 
I nventory „ ' 

Personnel' records 
Student grades * . \ y 
Student records 

Tjest scores * . 

'Transportat ion scheduling 
Word process i ng/ma i I Lng I i sts 



Instruct jona I , appl ications-*- ' * 

» * 

• Career 'cpunsel-i ng/guidance ; 
*• Commun i cat-ion aides 

Computer-Assisted drafts ng v (CAD) 

• Computer-assisted" instruction CCAU) 

• Computer-assisted music composition 
Computer I itenacy 

<• Computer-managed instruction XCMI) 1 

• Computer science/ programming ' * 

• Vocational .education 

• v Word processing* 

Gi^n this variety', it is important to A i sti ngu i sh practices and effects 
within' different applications. Fortunate ly',. there are also some general 
procedure^ and objectives for software selection and use that have common 
strengths' And weaknesses across a number of situations. Nevertheless, 
d i sti net ions will be drawn i n areas where d i f f erent approaches can serve 
different ends. .To begin . • • ' 



What is software ? ' ' 

Software is computer programs — the lists of instructions that tell the 
computer what to do. There are two major types of software: (1) 
.appl ications software and C2) systems software. Appl ications software 
incl.udes all those programs that allow the user to simulate real-life 
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functions; to play a game, balance a*' financial statement, engage in. 
tutorial instruction, etc. Systems software,, in contrast. Includes the 
less visible (often hard-wired) programs that actually operate th^ 
computet-; operating systems (such as CP/M and TRS-DOS) and computed 
languages (such as BASIC) are prime Examples of systems software. 



Who uses these different types of software ? 

In special education, users will be? most interested in applications soft- 
ware. This is especially true for the selection and adoption of add itional 
software, after- the microcomputers have already been acquired. Most 
, microcomputers come equipped with an operating system. The typical teacher 
will initially use the operating system only for ap few functions: loading 
and running programs, saving and copying programs. Once these functions 
have been mastered, they^ become almost automatic for the user. New soft- 
ware is purchased to be' "compatible" with the standard* operating system. 
Only a few "enthusiasts" in the schools get more 'involved in learning and 
using special features of the operating system. Similarly, only a few 
teachers wi I I , unless required to so do, learn programming languages. 

This distinction among users is very important. There is a broad range of 
interest in microcomputers represented by users in the schools. , At one 
extreme are the Tntial adopters — the enthusiasts or experimenters^ S^uch 
individuals are often involved in the, initial introduction of microcom- 
puters in the schoo4(s). They are highly motivated 'to use this technology 
and are often self -taught. They are also willing to accept extra responsi- 
bilities related to microcomputer implementation and to "make the software 

. work," especially when resources are limited and the available software has 

9 been inefficiently designed. 

The more general users include both those who tiave seen the success of the 
initial adopters and warft to use this new "tool" with their students, and 
those who have been provided with a microcomputer by school administration 
and are now being encouraged to use the technology. The growth of microcom- 
puter applications in a 'special education program depends on the success of 
this second group — they represent the majority of users in a system-wide 
adoption of microcomputers. 

These users are not generally interested (at least at first) in the micro- 
. computer itself; they are more interested, in what it can do to assist them 
in providing instruction. Their attitude toward the microcomputer is about 
the same as their attitude toward a tape-recorder or. a video-disc' pi ayer: 
it is just another educational tool. — * * 

At worst, their perception of the technology may include some "cyber - 
■ phobia;" they may actually fearf the microcomputer, either because of con- 
cern regarding its impact on their program, or due to a sense of inadequacy 
regarding their ability to" master the technology. In any case, these users 
and potential users may not be quite as willing (as the -enthus iasts) to put 
in a lot of extra effort to use* the microcomputer. They want a true 
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"stand-alone" device-fone that works eas.ily and does exactly what they want^ 
it to do. They want educationaksoftware .that runs itself. 

What are the principal applications of microcomputers in special education ? < 

As already mentioned, a broacT variety of microcomputer applications are 
currently be'ing attempted •\nthe/sqhool s. Nevertheless, most of these can 
be generally grouped into two major • categories: administrative or 
.instructional. One advantage of this distinction is that it represents, in 
m6st cases, a clean separation between two different groups of users 
(administrators and teachers) and two different sets of software products— 
administrative and * instructional . 'software products are generally 
dKstinct. - There are,* however, som§ I'cross-ovej" .products; y 

• Word processing ■' (WP) software is often used by administrators to 
support clerical and communication task?'. Jn a few d istr ict$. that 
W ere studied, however, WP so/tware was* also used by business and 
vocational education teachers. WP software was also used by 
Engl i£h and journalism teachers! to improve students 1 , composition 
skills. And most interestingly, WP software was used ip special 

: education classrooms and respurce rooms to improve reading and 
writing skills and to foster eye-hand -motor coordination. Bank 
Street Writer , a relatively simple and easy-to-learn" WP program,. 
seemec j highly adaptable to the special education approach. ^ 

f ' • * ' ■ ■/ . 

• In. one school district, high, school students (including special 
education students) participated /directly Jrf the mj'crocornpute^ 

% based administrative t appl ications. r Students entered -data and/- 
updated files .in the school's data base management system. This 
occurred as part of - the vocationa I /career center, program. The 

' director of the program, a former special 'education teacher, felt 

that this experience provided good training for future job 

opportunities. ' . 

» » * 

m In another district, ^students in the special education, home 
economics - program used inventory and cash-account i nq software to 
• * "manage finances and suppl ies for the student-rurh luncheonette. The- 
teadlfer had also' programmed one microcomputer to simulate, a 
cash-^register. This experience was viewed, as building stilts that 
~ • would be transferable to subsequent employment possibilities, such 
4 as in fast-food restaurants. 

In general, however, special educatipn ^applications ; of microcomputer 
software for admi n i strati ve or instructional appl i cat ions were clearly* 
'separated. Administrators .used microcomputers to support, record-keeping 
• and clerical tasks. Teachers used microcomputers to assist them in 
providing ^direct instructional services to 'their students. 




• - • & 

What sof tware is used for special ■ education admin istrative appl ications? 

As anticipated, many school d istricts.' used microcomputers to support some 
of , the management tasks . assoc iated with P.L. 94-. 142. The most common 
application was use of micrbcomputer-based, information .management systems " 
to reeord and ma'i nta in *"chi Id 'counts" ^and 1 student records for handicapped 
children. Some districts also used "spread-sheet" or ^inventory programs to 
maintain finance and equipment rec'ordsJ* Management software Was .also usfed 
to -schedule educational and transportation, services (e.g., school buses). 

In general, there are three bpoad types jof applications software that are 
commercial ly available and useful to* administrators: 

• word processing systems , 
financial, statistical, and graph ic systems; and 

• file management systems. 

Within each of these .categories, a wide variety of specific software 
^products is available. Until recently, most ot the software products were 
designed specificaNy for a particular hardware -configuration (brand and 
model of microcomputer) or for a specific operating system (such, as CP/M). 
This linkage — between particular hardware and software products — 'was 
evident in many of the administrative applications observed in the school 
districts. Administrative applications customarily employed software that 
was developed by and marketed by the particular hardware manufacturers. 

Nevertheless, k it should be noted that this previcpus, limitation to 
administrative software selection Is disappearing. There ,is intense 
competition now . between software development companies that produce 
programs for business and "institutional (e.g., school administration) use. 
The more successful programs are 'being- developed in c ~a/variety of formats, . 
so that they will run on ~d i fferent microcomputers cfnd 1 operating systems. 
For future use, school a^mini strators should « recogffize this fact 'and 
understand that *they are nqt .(general ly) restricted in their selection of - 
software by the specific hardware installed.' 

Additional ly, some software' firms have recently introduced "integrated '* 
systems.' 1 These 'are software packages that combine the features that were 
previously associated with separate software products: sUQh as word 
processing and graphics and^ statistical ap.pl ications, etc. 'in planning 

administrative systems, such integrated software solutions should also be < 
explored. r ( 

During tKe case studies, rpany special education administrators, also 
expressed interest in* us ing microcompufers to assist in developing and 
mon i t6r i ng I nd i v.i dua I ized Education a I Programs ( I EPs). However, on I y two 
(of the 12) districts had actual l.y implemented microcomputer-based systems * 
• to do this. 9 In botb of these cases, the districts had developed their own 
software programs for the IEP appl icationc. Fupther, the IEP software that, 
the'se two districts had (independently) devej^ped was being provided to and 
being implemented in other districts. ^ 9 
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What s oftware r is being used for* special education instructional 
appl ications? 

Instructional applications of microcomputers fall, into four ^broad 

categories: / 



• Computer-assisted instruction (CAD 

• Computer I iteracy 

• Computer science 

• . Computer-managed instruction (CMI )* 
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Although there is much debate in the literature about the meaning of these 
t^jns, for the purpose of c$jr research they were defined as follows: 

, Computer-assisted instruction — use of the computer, to provide 
instruction in academic areas.* The basic distinction between CAI and 
computer literacy or science is that the focus in CAI is on the 
academic area, not on the computer. 

Computer I iteracy — instruction in applications which emphasize using 
the computer to accomplish /eal-tife. tasks or using it for 
rebreation. Computer r literacy is generally intended to foster 
acceptance and some understand ing^ of. the workings of the computer 
itself. Many school districts have promulgated ^computer I -iteracy 
curricula, with the intention of introducing and f am i I iar izing all 
students to the computer. At a secondary level , computer literacy (by 
our definition) also includes business and vocational education,, 
applications of the computer: word processing, accounting, and other 
office automation skill's. The software emphasized in computer 
I iteracy is appl ications software. 

Computer science — the instruction* here* \i focused on the computer 
itself: to learn how to operate, program, and control the ^technology. 
~ Mbst computer science courses occur at the stec'ondary level, and 
emphasize computer programming and systems operation and 
arch itecture. f Systems software (operating systems and programmi ng 
languages) Js used and taught. The goal of this approach is often 
stated to be the preparation of students for careers directly linked 
to computers. 



Computer-managed instruction — the computer is used as a management 
• tool to measure, plan, "and monitor instruction. CMI applications can 
j include testing, diagnosis, learning .prescriptions, and student 
/record-keeping. 4 In the past, CMI systems installed on larger 
- *t (mainframe and mini) computers often incorporated control over the 
presentation of. CAI material. Based upon , the student f s prior 
performance, the computer would select the next step in the 
instructional sequence and move the student on to new lessons or 
practice exercises. This type of control has hot yet been ful ly 
supported on microcomputers (some CAI software, nevertheless, does 
included limited CMI control-type functions). CMI is more typically 
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implemented on microcomputers as a separate appl ications program for 
testing and diagnosis. The results generated from -CM 1 -software are 



then used, by the teacher or diagnostician,,, to determine subsequent 
instruct rona I steps, " 
educat ioha I methods. 



whether they be CAI or 'more traditional 



Recent surveys (e.g., H.J. Becker in - School Uses of Microcomputers , Issue 
No. 1, April, 1983) have indicated that the most. common Instructional uses 
of microcomputers in the schools today are associated with ' the second and 
third types; computer literacy and computer science. This was^general 1 y 
true .in the districts that participated in^the case* study research. 
However, it was not true in special Education. There, the most common 
instructional, usage of microcomputers was for CAI. 'Jn.that, context, a" 
variety of applications and software were employed; 

The most common applications were educational games and "drilf and- 
practice" exercises. Typically, ■ ■ the software used for these actir 
vities was purchased from external (to the school district) vendors 
and sources, both commercial and non-profit. The particular soft- 
ware programs In use were highly, dependent upon' the type of micro- 
computer installed. CAI software which ran on an Apple computer, 
.m for example, would not run on! a Radip Shack, and vice versa. In. a 
few districts, teachers, microcomputer coordinators, or consultants 
developed custom-made "dri N -and-pract ice" software. This hornet 
made software wrfg typically programmed in BASIC. /Commerc i a I , 'non- 
profit (such as publ ic domai i), and home-made software al I demon- 
strated a wide range of soph isti cat io^,And oel iabi I ity. 

> *> 

• In a few districts, more sbph 1st Kcated CAI soffware, including 
tutorials and s imul at ion myograms, was used (minimally) in special 
education. - I ' 



AISo in a' few cases, computor-manag'ed instruction (CM I ) soffware 
was implemented, both' in conjunction with CAI ' software and, 
alternatively, with paper, b(bok, V ^nd pencfl activities. Some of 
the CN) I software was integrated with CAI software (such as. the 
Mi I liken. Math series); other CM I software was used independently to 
monitor student progress, in academic areas and to assist 



development and identi f ical 
object i ves for i nstruct ion. 



In 



other d ijstr fcts, speci a I 



educat i on 



ion of ^individualized goals and 



students were 



being exposed to 

computer literacy through' introductory programming- (such as LOGO) or word 
processing soffware. Two districts trained special education students to 
software for reading," writing, and motor-coord inatiQn skill 



use WP 
enhancement. 



In the school ■ d istricts -that ■ were stud 
in special education was usually softw 
educatioa students. There were severa 



,*the instructional software used 
produced ajid^ intended for regular 
reasons for This; 



c re 



■ • -J ■• • . . _ 

% • In many of the^ school districts, there was extensive col I aborat ion 
between, regu-l ar'.'^nO special education programs in the use. of the 
microcomputers. , . , Of ten the equipment was purchased with regular 
education (or general district or building) funds and the micro-, 
computers were managed by regular education personnel. In these, 
cases, the speciaf education teachers often ha'd to rely 'upon the 
equipment that was already avai (able — ;the hardware and softwares 
that had been selected by regular education staff to provide 
instructional services to regular education students. 

• As noted in many recent surveys and articles, most educational 
'software produced by the pr i vate sector (commerc ia I ) has been 
targeted *for the broadest market pehefration—and . that means 
regu I ar education. *0n I y a few software developers have shown *any 
inclination to design products exclusively for narrow segments of 
the educational market, such as special education. Such products 
are on I y now beg i nn i ng to appear and i t w i I I probabl y take some 
time for special educators to ^become more aware of them' and to 
acquire them. 

€ven traditional special education materials producers, sucl^ as Develop- 
mental Learning Materials (DIM), have designed their instructional software 
to bemused in both special and regular education settings. In most cases,, 
however, the avai lable CAI software lacks features that would be helpful in 
special education such as: « 

• ability to control pacing of instructions and lessons; 



• subroutines for monitoring, recording, and reporting student 
progress; 

• opportun i ty fo'r the teacherv'^to mod i f y the I eve I and nature of 
/ v re?in forcers supplied to the student; and * 

* «, 

• option^ 'to "change or add to the content of the materials being 
presented, or to tailor the lessons to the particular instructional 
nee.ds of the student. \ 
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Selecting and Acquiring Software 

► * -. * \ . ■ ' • ■ 

Who ident ifies appropriate educational software? .>"•":.'■•"- * 

•In* the case studies a variety of approaches to sel ect ion v and adoption of 
instructional software were documented* 1 / Different approaches seemed to 
have different benefits and disadvantages. • ' ■ "' , 

The % ;initiar identification of, appropriate software is *a major prob I em in 
many, districts, both in the d istrJcts- we stud ied and, from a lV reports, in 
districts across the country. There are many reasons for thi-s;'' ' v 

* * < '•**'*• 

• This is a new technology for education; available software is going 
through a period of major change and. growths J Many teachers and 
administrators who . participated in -the- study 'remarked • that the 
number and quality of available software -programs have increased 

/ dramatically in the last few years- .'it has become increasing I y 

difficult, even for those who are strongly motivated, to do so, to 
keep up with alT-the listings and offerings of instructional 
v software products. * 

Many educators ha^e^een "burnt" with initial software purchases. 
Some CAI software, especial ly earl ier* products, / were "grossly 
inadequate to the (educational) tasks, or -were mechanically 
unsound—many "bugs'! -and errors inhibited their use. In some <& 
these cases, users became understandably relucfaht to ptfrchaseyrflw 
j (untried) software and. wo^uld, instead, keep using the-Hkw sc )t>Nare 

programs they .already. ha9; ones they were. 'famM/iar . wjth^airfa , sure ' 
of, even if they were not particularly useful. 

• v ' , . 1 ; ."V 

• Unless the sctool or district sejs up special facilities (such as 
computer media centers/ 1 ibrar ies) or special procedures' (such, as' 
training, software notices, etc. ) to make staff aware of software, < < 
most teachers are relatively isolated and Limited, in * their 
knowledge of suitable software products. They,, tend to rely on 

. information from a few other teachers in their -school or, if they 

are luckier, .-on a microcomputer coord inator or enthusiast who can 
share information with them. * 



/ It shduld be noted that the current* research was * based' pn 'only 12 
school districts arid these were purposively (not. randomly) Selected. 
Consequently, the' experience^ of these districts 'canrtot ^be generalized 
(especially in a statistical sense) to the experiences ,pf other districts. 
In fact, the case: study methodology treated / each d istricf as a separate'- 
experiment. Nevertheless, certain practices and their outcomes were very 
Clear, even when they ^ccufred in only a few "situations. Under these' 
circumstances; . it is reasonable to draw -*a few conclusions. 
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^This last point' is very important. -in al l the districts that were visited, 
there, was at least one and,, more often, a f ew " educatprs who were PUghly 
interested in microcomputer applications., tyany of /these individuals 1 herd 
eyolved to "become "coordinators" ^formally or i n formal I y recogn i.zed by> 
sch.oph ? administrators) fof^the microcomputer applications. T6 a large 
degree, these individuals represented v the A ."know I edge base" • for microcom- 
puter implementation. Both 'admi n istrators ; ,and; teachers ; sought out : their 
help and rel ied ,upon thejr judgment.* The .'coord i.nators. were also respon- 
sible for myst.'Of the -train ing and technical, assistance provided to new 
users. ' • ' ■ V ' * ■ • 



In some districts, the, coordihators were given an of fncl^l . rol e to screen 
teacher requests f-pr software and to conduct initia| f reviews of software, 
received- by the district. They would also notify teachers of particular 
/software products that might be useful to their 'students. The importance 
of .these coordinators (and other enthusiasts) in initially *dentifyin^ and 
su'b'Sfequejit I y sharing information about software , with^teachers> 'Cannot be 
pyers^fated. ; m ' 

In a few -districts, more formal procedures were established. /to ■ make 
teacher's aware of available software, in some cases this included central- 
ized (district) or building I eye I ' (schoo I ) libraries of " educational soft- 
-ware. Tea'chers (and, ' i n some i nstances, students) were encouraged to v i s i t 
these faci I ities, try out the software, and check i t ^put or receive a copy 
(public domain software) to use in. their classroom." Some 'dlsfri^ts al so 
pubjished bulletins or catalogs of^th^avai I abl e software. vThes^^ubl ica^ 
t ions .were distributed to teachers iv'^W ho were encouraged tp ..cti^^; these; 
.listings and request copies of the software for their classroom; y£ 

An tinSiUal practice, well received- by both teachers and administrators, was 
observed in two districts. There, a component of the inservi<2e. train ing 
program on microcomputers was software review and eya I gat ion. Each trafnee 
was requfred [ to review and evaluate educational sof twar^^roduc^s^--Most of 
these were'ihew* products, software that the districts .had .recerVtij^cqui red 
or. review copies )o J f software:' the districts were consider ing. purchasing. 
This- practice served two very.- useful functions: • A: 
- *' ' • ... ■ . . ■' '. ■ ■■ '/■ .' X 

:1. « It made the teachers '..more?- aware of 'the features that sh<?uld be 
^ considered- in seTect ihg isb r ftware for classroom use; and -. 

2. ' I t. he I'ped the. d.i strt cts Vdfnt i f y appropr i gte sof tware ?f or I arger 
purchases and distribution^^ 



In contrast to these .cases where some means were present for communicating 
and' sharing , information, abouf r software, ''.'there were other districts Where 
computer-us ing .teachers were, relatively isolat^ 'frpm one another. In such 
Instances, identi f feat ion of n^w software was more d Iff I'cul t. An addition- 
al ..problem that also occurred in many .schools was teachers 1 uncertainty 
regarding procedures for acquiring' software, and their I ack w pf s Awareness of 
funds that had been, ma da available to allow teachers to purchase software. 



What* can be done to facilitate the identification of educational software?- 



Based upon the observat ion of. these cases, it would seem wise for school, 
districts (or program are^s, such as special education) to take steps to 
i ncrease, teachers', knowledge about educational software. 

• Centralized repositpries of educational software (media centers, 
libraries) seem to be an effective mechanism. In sma I I districts, 
one such center ijiay be sufficient. In larger districts, it may be 
necessary to establish school-based or regional centers. These 
"facilities should be easily accessible to .staff during the school 

. dayi . They should also include hardware equipment that allows 
teacher to try out the software, and some technical person who is 
available to assist the teacher in making initial' use of the 
software. 

• Catalogs or newsletters/bulletins describing locally available 
sof tware . shou I d be c^yeloped. This would be particularly important 
in \^d istr icts where economic conditions might not permit 
esl^abl ishment of software centers. It would also be valuable in' 

• d istricts that encompass large geographic areas, limiting teachers' 
~s access to centralized software repositories. 

• * 

• I f there a/~ e micrpcomputer coord i natqrs or h igh I y exper ienced and 
mot i vated users i n the schoo I or d i str i ct , the know I edge base 
represented by these individuals sltsiyld be /tapped. Information 
about neW software and their op i n ions ^regard i ng the existing 
software should be sol icited and reviewed. Coordinators should 

3 I so be ass igned respQnti bi I i ty for screen i ng teachers' requests;, 
for new software. In rhis capacity, they could provide useful - 
"guidance to the teacher^ and also prevent unnecessary duplication 
or inappropriate acquisition of software. 

• Jnservice training programs on the * use, of microcomputers should 
i ncJ ude exposure to the software that is a I ready present i n the 
schools. Teachers should also v be presented with advice on the 
evaluation and selection of additional software. 

How can special educators evaluate instructional software ? 

As already mentioned, there are certain features that special educators 
should look for in software programs. Most of these features come under 
the general heading of f lexibi I ity . Special education requires that each 
student be treated as an i nd i v i dua I . Th i s i nd i v idua I izat ioq shou I d be 
carried ,over, as we I I , t to the selection and use of CAI software. -Unfor- 
tunate I y , many of the CA I programs that are read i I y ava i I ab I e do not 
include features that would allow the teacher totailor the lessons to the 
specific needs of each student. 

There are a number of steps that local special education programs can 
pursue to foster appropriate, individual ized use of educational software 
with handicapped students: 



' •* r ■ 

• Special education teachers need to be jade aware of the features 
that are built into some software prcKfwSts and can be used «to 
modify the presentation of lessons to students. 1 This awareness can 

'be provided through .inservice trailing. 

• In addition to awareness of special, features, teachers should also 
be trained in using features that are present in the available, 
software: 

— how to modify or add to the substantive content of the lesson; i 

-7 how to control the presentation and pacing of lessons; 

* 

• — how to mon i tor , record , and generate reports of student 
progress; and I ! 



— how to integrate CA I mater ial s wjth the student's goal s and 5 ^ 
ob jecti ves. 1 '' 

Training of, special educators should emphasize cr itical review and .; 
evaluation of software.'. It is, however, unreal istic, to assume tjiat 
most special- education programs can or should , develop a f ul l-blown;<* 
software evaluation system, particularly given ; the quantity off? 
software that is ava i J a^l e or being introduced. Fortunately, .therfef 1 
are now a number of organizations that evaluate current /and newV 
software products. A few of these focus speci f ical ly t on special' 
education software, but most rev iew the software for genera ^ 
educational suitabiJity. Not suprisingly, many of the more general 
-reviews also cove# the features that are ./Important in special" 
educat i on. (Regg l^r educat i on is now beg i nnTng to un-der stand—the 
i mportance of i ruJTv i dua I i zat i on^) Some of these resoyfrces are 
identified in Appendix A of this report. Included in the\l ist are 
a number of publications which regularly carry - excel I ent reyiews of 
educational software. ^ 

If possible, the special education- ■ program should develop 5 a 
mechanism to provide for the regu I ar .review of materials from these 
resources and slTould" assist teacjhers and special education 
admi n i strators i n i dent i f y i ng appropr iate software. I n add it ipn , 
copies of software shoultj be made available (e.g., I kbrary/med/la 
center) to all special education teachers who plan to yse 
microcomputers. In this way^ all staff may- participate' in. 
identifying and selecting new software. " 

Finally, some internal -software evaluation system should be v set 
up. As documented In two of the studied school districts, this 
cou Id cons i st of mak I ng software eva I uat ion a component of the 
d istr ict's (§r special education program's) In service training. 
Another usef u I . approach wou I d be 4 fol low-up eva I uat ion espec ia I I y 
for recent software acquisitions. After a few teachers have^d an 
opportunity to use the software in the classroom, their perceptions 
of \th strengths and weaknesses could be surveyed. This follow-up 
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approach would be -particularly useful as a precursor to any 
* large-scale purchase or adoption o-f new software. 

Where can you get new software ? 

Microcomputer software/ is Available from a great variety of services. 
These include both commercial and non-profit (public domain) vendors. 
During, the early years of microcomputer use, much educational software was 
acquired directly • from hardware manufacturers or from mailorder 
suppl iers. With the growth of local microcomputer stores, it is now 
possible to purchase and try-out software local I y. * 

.Most software development companies will also sell their software directfy 
(through ^mail-order) to users. Alternatively, a number of educational 
software services have been set up which provide a selection of software 
products .from various publishers. An added convenience with these 
mult i-prolduct vendors is that they will generally provide users with 
descriptive catalogs of the educational software. The catalogs list 
products, present brief d'escriptions and. reviews (buyer . beware! ) of the 
software, categorize the software by subject or content area, provide grade 
or ' age ranges, and indicate the types of equipment (brands of 
microcomputers) on which the software will run. 

There are hundreds^of software suppliers who will sell "educational" 
software to the scBton s. A good reference source for special education is 
The , Spec i a I Ware D i rectory publTshed by Llf€ Associates, Inc., 49 Arden 
Road, Columbus, Ohio 43^14* Further; rnost school administrators are now 
regularly receiving ' ; (and perhaps being inundated with) unsolicited 
advertisements and catalogs froyf software vendors. 

Insist, on the righy to review al*L educational* software products before 
purchase. The great majority of reputable software suppl iers have a review 
policy (usually 30/cJays) on their products. Take this opportun i ty ' and do 
not pay for any /Software until the product has. been tested out in the 
classroom. It is/a good idea to request only a review copy, or just one to 
two copies. of the software. That will be'enough to try the product out and 
wj II prevent the difficulty (and cost) of having to eventually return a 
I arge order. 

Appendix B o/ this report is a short list of a few software suppliers 
(public domain and commercial) that offer a broad range of software 
and permit tisers to review the, software before purchase. This list is not 
meant to be an endorsement, but only an initial listing of*suppliers that 
were used,/ in different cases, by school -d istr icts in the study. 

1 / • ' ' '■ 

Natural!^, software developers are a little reluctant in some cases to 

provide/ review copies — for fear that ifeers will copy them and return the 

original , gnpaid. This is a legitimate concern and there have been cases 

/ . . , - 

/ • . 

/ 
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where users have made illegal copies of original material. (This is 
generally not a concern with pub I ic, domain software.) 

In response to ^jjs.._ concern , some ^ pub I i^hers .have made arrangements, 
especially with larger school districts, to provide software at a discount 
if the school district signs* a purchase contract that stipulates that 
i I I egal copies will not be made. If a special education program identifies 
particular software that would be useful in larger quantities (copies in 
each classroom or resource room), it would be a "good idea to attempt to 
negotiate such an agreement with the supplier. This could lead +o s a cost 
sav i ngs and encourage the '■ vendor to prov ide more rev iew cop ies i n the 
future.- . 

How can educational software be managed and distributed ? 

Procedures for storing, sharing, and distributing educational software 
differed markedly across the school districts that were, studied. In some 
^instances, where the ^ microcomputer use was highly decentralized and 
isolated to individual classrooms, teachers maintained their own software 
I ibraries.' In these cases, teachers kept their software programs in 
plastic boxes or^ special binders designed for storage of cassettes or 
diskettes,. ' ' 

r 

In schools where many teachers shared the software, different practices 
were evident. In some cases, a central library or repository of software 
^*as /na i ntained. Teachers could check-out software for classroom use. In 
someschools a major portion of the microcomputer applications occurred in 
"computer labs." In these circumstanceSj^fce software was normally kept in 
one location in the lab and returned thereat the end of the session. 

Where software was shared among different classrooms or centers, an 
expected problem occurred: teachers and coordinators were not often sure 
who had the software and when it wou*l d be next avai labl e. In many cases, 
the microcomputer coordinators, and the teachers who i nteracted, w i th thefn, 
relied upon personal "memory" to keep track of the software. This was a 
noble experiment but, especially with increasing use and proliferation of 
software, was doomed to failure. When more than two teachers will be 
sharing software, a formal "check-out/check- in !! policy is called for. This 
will permit staff to access the software they need and, if it is currently 
i n use, to know how soon it will be ava i I ab I e. The system, /Therefore, 
should also include a date or time when the software will be returned. 

An added benefit of a formal software management system is that it 
generates a paper (or microcomputer — if automated) "trail" that allows 
coordinators and administrators to monitor use otf the system .and i dent i fy 
wh ich , software is most pppular. This information can be very helpful for 
planning new software purchases or for making additional copies of the^most 
popular public domain software. 

I 
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* - 1 Additional Comments y 

The preceding remark^ covered some issues related to the selection and use 
of microcomputer software in, special education. Wost of the remarks coVi- 
cerned practices aad their effects documented in the 12 school districts 
•that .were studied. There .are, however, a few 'add i t iona I comments that 
.sfioul.d be made. . . 

In the' case studies, the CAI applications in .special education * were • 
generally similar to CAI applications in regular education.^ "Special 
education teachers received the same training and' technical assistance as 
regular education teachers and they of ten * shared 1 the same software. It -is 
true, of course, that the d i str icts • that wefe visited were not randomly 
selected; a few were purposively cfiosen because they demonstrated extensive 
collaboration between special and regular education. Nevertheless, the 
case studies indicated that many special education staff were adopting, 
with very few modifications, procedures and software designed for regular 
education use. Only in a few isolated instances was there evidence of 
special education using the technology in ways that were uniquely suitable 
to ^handicapped students.- Consequently, we suggest that special education 
ac^min i strat ion should take a more active rold in planning and implementing 
the. microcomputer applications, especially where special and regular 
education share the same equipment. (5ne aspect of this would entail more 
involvement in the identification and acquisition of software that would be 
particularly useful for special education. 

. y . \ 

In addition to adoption of~mre appropriate CAI software, two other 
software products that need to be better tested and more actively encour- 
aged in special education are authoring systems and computer-managed 
instruction (CM I ) systems. Authoring systems permit teachers to design CAI 
software for specific lessons and instructions. Authoring systems would be 
particularly useful in cases where no readily-available commercial .or 
public domain materials are present, and the individual needs of the ch^ild 
require a custom-made solution. A number of authoring systems, such as 
PILOT, GENIS, and Shell Games, are currently available and operate on 
microcomputers commonly implemented in the schools. One authoring system, 
BLOCKS (I and II), was developed specifically for special education use and 
includes extensive graphics subroutines ~that can increase student interest 
in the generated CAT software. * 

Similarly, CM I software of f ers potent i a I promi se for ef f ect i ve use i n 
special education programs. It can ' be used to diagnose student performance 
and prescribe (or manage) subsequent learning activities. This could be 
very beneficial if integrafed with individualized programs and plans (I EPS) 
for students. Unfortunately, little use of CMI software was evident in the 
studied districts and the programs that were used , were, all too often, 
limited in their capabilities related to special education needs. This is 
an area of software development that special education should investigate 
more ful ly. Local - tf special educatprs should identify and try out CMI 
software as it becomes more available. > 
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Finally, the whole issue of microcomputer use in special education requires 
greater .scrutiny. The professional literature is scattered with reports of 
"effective" use of this technology. However, it is difficult to generalize 
these isolated results to use in other schools and districts. As the 
current research documented, the approaches' and the hardware and software 
used varied greatly from situation, to situation. Under these conditions, 
it becomes even more important to develop local eva I uat ion "efforts. Pre- 
vious remarks have suggested that local special education programs should 
become more involved, in selecting and evaluating software. Special 
education programs can play v 'a key role in monitoring and managing the 
applications. Ultimately, the processes developed to manage the software 
-and hardware should evolve into/ procedures for determining' the 
effectiveness of the technology. On l # y then will it be possible to actual ly 
measure the value of this technology . in the education of harvd rcapped 
students. ' " - * - - 
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APPENDIX A 

Resources for Information About Educational Software 



1. Special Publ ications: 

Computers for the Handicapped in Special Education and Rehabilitation 
A Resource Guide , and Learning Disabled Students and Compters: A~ 
Teacher y s Gu i debook. Both avai lable from International Cdfcnci^l for 
Computers in Education (ICCE), 135 -Education, University of Oregon, 
Eugene, Oregon, 97403, (503) 686-4414. 

Personal Computer^ for the Physically Disabled: A Resource Guide . 
Available from Apple Computer, Inc., M/S 9h, 10260 Band ley Dri*p, 
Cupertino, California, 95014, (408) * 996-1010. 

The SpecflalWare Directory: A Guide to Software Sources for Special 
Education. Available from L I ISC Associates, Inc., 46 Arden Road, 
Columbus, Ohio, 43214. 

Coburn, P., Kelman, P. , -Roberts, N. , Snyder; T.F.F., Watt, D.H., and 
Weiner, C. Practical Guide to Computers in Education. Reading, 
Mass.: Add iaon-WesI e^ Publishing Co., 1982. 

Goldenburg, -E.P. Special Technology for Special Children: , Computers 
to Serve Commun icat ion and Autpnomy in the Education of Handicapped 
Ch i I drem - Baltimore, Md.: University Park Press, 1979.: 

Taber, F.M. Microcomputers in Special Education. Reston, Va. : The 
Council for Exceptional cVridrdn (C£C), 1983 - 



2. Periodicals Which Review Educational Software: 

..Catalyst * >. j 

C I assroom Computer News 

The Computi ng Teacher 

Courseware Journal,, 

Color Computing News 

Creat iveCdmputing 
• Educational- Technology 

Electronic Education, 

Electronic JLearn ing • 

Infoworld 

Micro-Ecj Digest , 
School Microcomputing Bulletin \ 
School Microware Reviews 
Teaching and Computers 
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APPENDIX A (continued) • 

" f 

2. Per.iodicals (continued): ..•*** ' 

^> TRS-80 Microcomputer News' ' 1 ''; ' 

- Technological Horizon^ in Education' (T.H. E. ) Journal ■* ' 

— ----- — --------- — — — -;~ 

3. Special Education Networks: 

. v . ■ ■ . <iiS ^ 

DEAFNET. *A project aimed at establ i sh i ng telecommunications networks 
for the deaf. Contact: * Teresa ^iddleton, SRI International, 333 
Ravenwood Ave.'., Menlo Park, California, 94025, (415) 859-2547; 

EIES-The Electronic Information Exchange System. N.J. Institute of 
Technology, Newark, N.J., 07*102. * A nafiona I computer conferencing 
net work; hosts E I ES/Hand icapped. , 

HEX-The Hand icapped "Educationa I Exchange. 'A free national computer 
network for the exchange of ideas on the use o,f Techrrology for the 
handicapped. Contact: Richard Barth, 1 1 523 Char I eton Drive, Silver 
Spring, Maryland 20902, (301 ) 681-7?72. . 

SPEC I ALNET-Specia I Education Communications Network. A 
telecommunication and bulletin board system for special education 
issues. National Association of State'^Di rectors of Special Education, 
1201 16+h St;, N.W. , Suite 404-E, Washington, D.C., 20036, (202) 
833-4218. . 




4. Other Information Resources 

U.S. Department of Education 
Special Education Prpgrams 

Division of Educational Services s ■ 

400 Maryland Ave., S.W. 

Wasl^ingtpn, D.C. 20202 
. They fund this project and other contracts and grants related to the 
< use of new technologies in special education. Contact Jim Johnson or 
Jane Hauser, (202) 472-3394. 

\ - 

Association for Educational Data Systems (AEDS) ? v 

1201 Sixteenth Street, N.W. ~ . ' '. 

Washington, D.C. 20036- ^ r 
AEDS -is a non-profit association that focuses on computers and 
education. They publish the AEDS Journal , Mtin i tor , ^nd News I etter and 
* run conferences on educational computing. 

The Council for Exceptional Children tGECO 
1920 Association Drive 
Reason, Virginia 22091 
(703) 620-3660 . ? » • 
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APPEfOIX A (continued) 

* * ♦ ■ 

CEC has recently formed a special division on Technology and Media., " 
Look forward to using this resource in 1984 for information on 
microcomputers in special education. 

Other "information Resources (cont intfed) : . 

EduTech ' f . ' 

JWK International 

7617 Little River Turnpike ^ .■ 

Annanda'le, Virginia .22003 " 
EduTech d i sseminates annotated bib I ioghaphies and other information on 
the use of microcomputers in education, Contact Susan El ting (703) 
750-0500. * 

EPIE-Educational Products Infc/mation Exchange institute 

P. 0. box 620 * ' 

""Stony Brook, N.Y. 11790 > / + 

\5\6) 246-8664 . / ' 

This project evaluates educational software and microcomputers. 

ERIG Clearinghouse on Handicapped and Gifted Children 
,CB3 

1920 Association Drive 
Reston, Virginia 22091 
,(703) 620-3660 

This agency archives and, on request, produces copiers of articles on 
technology in special education. ^ 

MICROS I FT-Micrpcomputer Software and Information for Teachers 
Northwest Regional Educational laboratory (NWREL) 
500 Lindsay Building 

300 S.W. 6th Ave. • 
Portland, Oregon 97204 % 
(503) 248-6800 

This project evaluates educational software and pVovides training to 
LEAs on the use of microcomputers. 
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APPENDIX^ 

Suppliers of Software Used in Special Education 

— : : r- — — : « — 

NOTE: Inclusion in this list does not' represent an endorsement of the 

products distributed by these vendors. Remember, as r>oted in the 
report, INSIST ON A REVIEW of all educational software before 
rpiirchase. \^ * 

The companies and agencFes* in tfvls list are those that were * 
• identified by educators in the school d istricts that wer^s^isi ted, 
• plus *a few additional'suppl iers identified by Diane H. Shepard in 
her report "The one minute computer guide for- special educators, } l 
available from Softswap, C.U.E., San Mateo County Office of 
Education, 333 Ma in St., Redwood Ca I i forn la, 94063. 



CIE Software News , \ 

Computer tnformation Exchange 
Box 1 59 

San Luis Rey, California 92068 

j EISI Computer Courseware 
2225 Grant* Road 
, Suite 3 

Los Altos, California 94022 * 

Conduit 

P.O. Box 388 1 



loweTCity* Iowa 52244 



Developmenta I Learn ing Materials (DLM) 
* 1 DLM P^k 
^ A I I en, Texas 75002 , * , 

Hartley Courseware, Inc. 
P.O. Box^.431 

Dimondale, Michigan 48821 

Huntington Computing Catalog 
P.O. Box 1297 
1945 South Dairy 

Corcoran, California 93212 
t * 

I n'stant Software 
Peterborough, New Hampshire ^03458 

K-12 Micro-media 
172 Broadway ' 

Woodcliff Lake, N6w Jersey 07675 
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APPENDIX B (continued) 



pi lers (continued) : 



Marck ' I ' 1 

280 Linden Avenue \ - 

Brandbn, Connecticut 06405 > 

MEAN-Microcbmpute^ EducatlonTfel Ications Network 
r Education Turnkey Systems v ' 
,. 256 North Wash'ihgton St. v . 

Falls Church, Virginia 22046 : 

Microcomputer Educational Programs, Inc. 
157 South Kalamazoo Mall 
Kalamazoo, Michigan 49007 

• MECC-Mlnnesota Educational Computing Consortium 
2520 Broadway Drive -V 
Saint Paul , NMInnesota 53113 

Opportunities for Learning, Inc. 

Departwenf^t-4 , 
8950 Lurl ine Ave. " a 
Chatsworth, Cal Ifornta 9131 1 

Queue 

5 Chapel Hi I I Drive . , ' 

Fairfield, Connecticut 06432 * * 

Scholastic Microcomputer Instructional Materials \ 
-v 904 Sylvan Ave. 

Englewood Cliffs, New Jersey *076'32 

School & Home Courseware, Inc. 
Department 720 
L 1341 Bui I dog Larte 
Fresno, California 93710 

Softswap ( 

Computer-Using Educators. (C.U.E. ) 
San Mateo County Office of Education' 
333 Main Street 

Redwood City, Cal I forrria 94063 

Southern Microsystems for Educators 
' P.O. Box 1981 

Burlington, North Carolina 27215 

Sysdata International, Inc. 0 
7671 Old Central Ave., N.E. 
Minneapolis, Minnesota 55432 
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Suppl iers (continue 



Teaching T 
P.O. Bo 
Palo Ai 




APPENDIX B (confined) 
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f ' 

crocomputer Services 
nia 94303 



The Learning Company 
4370 Alpine Road 

Porto I a Valley, California 94025- , 

Total Information Educational Systems (TIES) 

Minnesota School Districts Data Processing Joint Board 

1925 West County Road B-2 

Saint Paul, Minnesota 55113 / " " * 
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